Different fractal structures have been widely used in many antennas designs for various applications. A fractal antenna is used for miniaturization and multiband operation. This paper presents a design of a dual-band fractal antenna fed by coplanar waveguide (CPW) transmission line. The proposed antenna is designed and fabricated on an FR4 substrate with a volume of 70x60x1.6mm3, resonates at 2.42-2.62GHz and 3.40-3.65GHz with a return loss less than -10dB. The design and simulation process is carried out by using CST-MW studio electromagnetic solver. Simulation results show that the resulting antenna exhibits an interesting dual frequency resonant behavior making it suitable for dual band communication systems including the ISM and WiMAX applications. Concerning the fabrication and measurement of the final prototype of this antenna, a good agreement is found between simulation and measurement results for both frequency bands.
Design of the proposed antenna
In this work, the antenna is designed and simulated on a low-cost substrate FR4 with a thickness of 1.6 mm (H), the relative permittivity of 4.4 (Ɛr) and loss tangent of 0.025. The whole size of this antenna is 70×60mm 2 . The 50 SMA connector is used to feed the antenna at the CPW line.
Antenna Dimensions
The approach adopted to determine the geometric parameters of the printed antenna is based on the following two steps: a. Calculation of the effective permittivity εe as a function of the width of the pattern W.
b. Calculation of the length L of the printed antenna as a function of the effective permittivity
Simulation results
Our work starts by designing a simple rectangular patch which is the zero iteration of the fractal antenna structure. the first iteration of the proposed antenna having a size of 52*46 mm 2 . The idea is to convert the rectangular patch into a circlar shape patch. For this reason, we have used three iterations to obtain the final proposed antenna. Figure 1 illustrates the different antenna iterations.
Iteration 0
Iteration 1 Iteration 2 Iteration 3
Figure 1. Antenna iterations
The proposed antenna is simulated by using the electromagnetic solver CST-MW. The geometrical parameters of the final antenna are shown in Figure 2 and its dimentions are presented in the Table 1 . The simulated return loss of the proposed antenna is shown in Figure 3 . From this figure, we can conclude that the proposed antenna operates at 3.5 GHz and 2.45 GHz with reflexion coefficient of -22 dB and -21 dB, wich is suitable for WiMAX and ISM applications. The antenna has an impedance bandwith of 250 MHz and 200 MHz respectively. Table 2 report the obtained results for the different iteration. Figures 4 and 5 present the radiation pattern for different center frequencies, which give a stable radiation for different frequency bands. The Gain of final iteration is shown in Figure 6 . As we can observe, we have obtained a gain about 5.47dB at 2.45GHz and 5dB at 3.5GHz 
Fabrication and measuremants
After the validation of the proposed fractal antenna into simulation, the final circuit was fabricated by using LPKF machine as shown in Figure 7 . The antenna is tested by using a VNA from Agilent Technologies and a 3.5 mm Calibration Kit. The fabricated antenna has a volume of 70x60x1. As illustrated in Figure 8 , the test of the antenna shows that we have a good agreement between simulation and measurement in term of return loss. The final circuit shows that the antenna has a dual band behavior meeting the requirements of the ISM and WiMAX frequency bands. To compare the obtained results with literature we have done a comparison between the proposed antenna and other designed antenna structures in literature as presented in Table 3 , in terms of size, return loss, and the total area occupied by the antenna. The fabricated antenna presents good performances in term of size. 
Conclusion
In this work, a novel design of a fractal dual-band antenna, this antenna is feed with CPW line which permits to associate it with printed circuits board. The measurement and simulation results agree which validate the antenna structure with a bandwidth for the two operating bands ISM and WiMAX. This antenna structure has a stable bidirectional radiation pattern and good input impedance matching with a significant bandwidth. 
